Mobile Geocoding and Mapping:
Geographic Analysis on the Laptop
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ODbjectives

remote table connection strategies
« basicsof interactive geocoding
e geocoding warehouse ar chitecture

e an integrated geocoding/contact tracing
application




Geocoding

What is geocoding?

e Assigning geographic coordinates for addresses
 Representing coordinateswith geographic layers




Geocoding Process
Stand-Alone

e Batch processing
 Interactivereview




Geographic Layers

 Layerscan besingleor multiple overlays

« Samedata can beviewed in multiple layers
(e.g. “john smith, 12 bluebird lane’ as
e Morbidity
 Fidld investigation
 Interview
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The Stand-alone Geocode Process
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The Stand-alone Geocode Process

MapMarker - AddressResults

File Search Table Wiew Options WWindow Help

S| m|s|w(@ 2| A

— - 7= MapMarker - AddressResults
m“ dbo"."ADDRESS Fle Search Table Wew Options ‘Window Help
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x
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a selection, select the column name <Clear:' and dra Choose the columns in your table where MapMarker will store the result codes, coordinates
and other output information. To remove a selection, select the column name <Clears and
drag it to the desired box.
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The Stand-alone Geocode Process

F"J! MapMarker - AddressResults
File Search Table Yiew Options ‘Window Help File Search Table Wiew Options ‘Window Help
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Imperfect Data

Multiple issues affect geocoding success

« Misgpelled street names

e Zipcodeerrors

 Facility addresses

e Streetsthat don’t exist

« Missingdirectional (East, West)
« Missing street numbers

e Qut of range street numbers




Integrated Geocoding

 Not astand-alone process

 (Geocode control embedded in application

e Functionality interactswith application
 Linksdirectly to disease investigation system
 Can bemodified to suit your needs
 Control of matching processislocal

e Addresscan be edited based on reference data




Geocoding Process
Stand-Alone

e Batch
e |nteractive

| ntegrated

e Stand-alone batch

o Stand-aloneinteractivereview
 Integrated interactive
 Feedback loop to point-of-source
o 20dinteractivereview




Mobile Geocoding

| ntegration improves mobile geocoding

 Real-time address confirmation
 Improvesquality of location data

e Standardizesaddressdata
 Givesfeedback to address collectors




DataBase— SQL Server

« RDBM S backend can
be synchronized to
Enterprise database

« Web front-end is
possible
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Application - MS Access

5| File Edit View Insert Format Records Tools Window Help
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Automated ODBC Connection

STDMIS DEMO DATA - OASIS SQL SERVER ‘

_I WORKER INFORMATION MANAGER [FIM)
_I CREATE ODBC COMMECTION TO SERVER

_I RETURMN TO MaIN MENU

Create a New Data Source to SQL Server El

This wizard will help you create an QDBC data source that you can use to
connect to SOL Server.

What name do you want to use to refer to the data source?

ot P

e -llsGL STOMIS DEMO

Outetmes Assessment Threwgh Systems of Integrated Surveillano: How do you want to describe the data source?

Description: ISGL SERVER-STOMIS DEMO

ETDMIS

Which 5GL Server do you want to connect to?

Server: IIl:ucalhl:nst j

Finish I Mext = Cancel Help




ODBC CONNECTION

£l ODBC Data Source Administrator ﬂil

User DSN |5}’51E-‘ﬂ'| D3SN I File DSN I Drrivers I Tracing I Connection Pooling I About I

Iser Diata Sources:

Mame Ciriver Add...
dBASE Files Microsoft dBase Driver *.dbf

Excel Files Microsaoft Excel Driver (" xds) Remove
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SQAL BSTDC PIM SGL Server Corfigure. .
SQL GEOCODE DEMOMSTRATION  SQL Server

SQL STOMIS DEMO SGL Server

Visio Database Samples Microsaoft Access Driver (*.MI

| B

An ODBC User data source stores information about how to connect to
the indicated data provider. A Lser data source is only visible to you,
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Geocoding Architecture




AddressRes

Multi-table Query

ADDRESS_ID
PATIENT _ID
AddressResultlD
AddressStatus
AddressType
AsOfResults

latitude

longitude
CensusBlockIDR.esults
ResultCode
GEORESLLT
FirmResults

Address 1Results
Address 2Results
CityResults
CountyResults

ADDRESS_ID
PATIEMT_ID
AS_OF
COMPany
STREET_1
CITY
COUNTY
DISTRICT
STATE

ZIP
CEMSUS TR
HOME_PHOME
ADD_DWw

=

oa

¥ -
MORB_ID
PATIENT _ID

ADDRESS_ID
EvEnT 10 =]

PATIENT_ID
LAST_MNAME
FIRST_MAME
M_INITIAL
DOB

S5M

SFEY

=

CASE_NO
MORE_ID
IRE_ID
FRE_ID
DISEASE
DIAGNOSIS
PID
CAS_DETECT




The Geocode Applicaton

GEOCODE ADDRESS LOCATIONS USING THE GEQCODER CONTROL

. PATENT_I: 110000047
Actions
ADDRESS D 110000048 AS_OF: 5/26/1998 COMMENTS:
ADDRESS STATUS =
Open Geccode
Froblems ADDRESS TYPE: |
RESIDENCE NAME: |
Look up Facility
Address LAST NAME:  LINK. MACK,

ADDRESS1: ROUTE 202
CMY: SHEMOROCK =] STATE: Nv | ZIP: 10587

Lockup Stest

Lockup Geocoded

Address Reference HOME_PHOME WESTCHESTER
FIPCNTY: \WESTCHESTER = | DISEASE: =]
Refres h Form Data
4 | » | Load Geocoder | Accept Results |
Clos e Form Firrn:
I Geocode
Street:
City: State: Zip: Zip+d: Froperties. ..

b atch Candidates: [ Address, Precizion, Coordinate, Census Block 1d]

Statuz Information




Filter Records by Disease

GEQOCODE ADDRESS LOCATIONS USING THE GEQCODER CONTROL

. PATENT_ID: 110000043
Actions
ADDRESS_ID 110000052 AS_OF: 7/7/1998 COMMENTS:
ADDRESS STATUS =
Open Geocode
RESIDENCE NAME: =]
Lok up Facility
LAST MAME: HUGHES ME LM A
ADDRESS1: 51 MEW YORE AVE
Cmy: WHITE PLAIMS ;| STATE: MY | ZIF: 10606
Lockup Geocoded
HOME_PHOME WESTCHESTER
FIPCNTY: = | DISEASE: SYPHILIS[ — e
4 | > | SEaS - g Filter Exduding Selection
[ Eiter For: [svPHILIS]
[LINCOLN HaLL mEmaE TEEe
Street: d  Cut
|PO BOX 600, AT 202 23 copy
Ciby: State: Zip: Zip+d:
|LINCOLNDALE [y 10540 | | [Ep—
7 .
tatch Candidates: [ &ddress, Precizion, Coordinate, [ A‘lr Sort Descending
LINCOLK HALL, PO B0 GO0 LINCOLMD:
LINCOLM HALL, 93 PEPSI wiay' SOMERS
LIMCOLM HALL, 38 PEPS] Wiy SOMERS
LINCOLM HalLL, PO B GO0 SOMERS
l
Single cloze match




Load the Geocoder

GEOCODE ADDRESS LOCATIONS USING THE GEQOCODER CONTROL

. PATENT_ID: 110000047
Actions
ADDRESS_ID 110000048 AS_OF: 5/26/1998 COMMENTS:
ADDRESS STATUS |
Open Geocode
AooRess e =
RESIDENCE NAME: =]
Look up Facility
LAST NAME: LMK ACK,
ADDRESS1: ROUTE 202
Cmy: SHEMOROCE, ;| STATE: MY ~ ZIF: 10587
Lockup Geocoded
HOME_PHONE WESTCHESTER
FIPCNTY: WESTCHESTER [~ || DISEASE: |
4 | 4 | Accept Results |
I Gencode
Shreet:
|ROUTE 202
City: State: Zip: Zip+d: Froperties...
|SHEMOROCK. [nr [10s87 |

b atch Candidates: [ Address, Precision, Coordinate, Censuz Block |d)

Statuz Information




Change the Match Properties

[Hoptarker Geocoder ControlPropertie xq

Match Restrictions |Oﬁset I Connection I General I About MM OCXI

— Require Exact Match On — Expanded Search
[+ House Mumber IV Expand Search
| S e IEEI Distance in miles
[ 2IF Code I Limit to current state
[ City Name — Lizst Candidates

[~ Match to Street Intersections | ©* Al candidates
i Cloge candidates only

ok | cancel | mppy |

[ Prefer Uzer Dictionary

> THE GEOCODER CONTROL

hS_OF: 5/26/1998 COMMENTS:

ENE|E

MALCK.

{|| STATE: My | ZIF: 10587

WESTCHESTER
DISEASE: =]

T T
4|

Load Geocoder Accept Results I

Close Form Firrn:

Street;

Geocode

|ROUTE 202
City:

State: Zip: Zip+d: | Froperties. ..

|SHEMOROCK

fuv f1oma7 |

katch Candidates: [ Addresz, Precizion, Coordinate, Censuz Block |d)

Mo cloze match candidates

found.




Log Problems

GEQOCODE ADDRESS LOCATIONS USING THE GEOCODER CONTROL

110000048

ROUTE 202

I
SHENOROCK = | NN .

] WESTCHESTER
N I

ResultCodes—>| N

Firrm:

I ‘ Geocode

Street: EE POPUP, MARK NONGEOCODEABLE CASES : Form
IF”:”-'TE 20z _|ADDRESS PROBLEMS FORM

City: Stat

|SHENOROCK [y Actions

110000047 110000043 NOT RETURNED ;I

b atch Candidates: [ Addresz, P

Mo close match candidates four

r#| of 33 BLANK STREET ADDRESS LISTED
s DIRECTIONAL (E, W, N, S) NOT SPECIFIED
180 © FRE REFERRAL | FACILITY WITH UNKNOWN ADDRESS




Search Facility Addresses

GEOCODE ADDRESS LOCATIONS USING THE GEQCODER CONTROL

I PATIENT_ID: 110000047 GEOCODE RESULT SET
ADDRESS 1D 110000048 AS_OF: 5/26/1998 COMMENTS: firm:
ADDRESS STATUS =]
ADDRESS TYPE: ;I Address1Results
RESIDENCE NAME: ;I Address2Results:
LAST NAME:  LIMK MACE, .
ADDRESS1: ROUTE 202 CityResults ZipcodeRe
CY: SHEWOROCK |  STATE: WY | ZIF: 10587
HOME_PHONE WESTCHESTER latitude: CensusBlockIl
FIPCNTY: \WESTCHESTER - || DISEASE: -|

-i0ix

[ ioadGeocoder |
CoseForm | mew |4 |™w| W] d4] Address_1D: | 361
ENTER INSTITUTIONAL ADDRESS LOCATIONS IN THIS TABLE - PLEASE RECORD STATUS AND AS_OF DATE createdby:
AddressStatus: AS_OF DATE: HIM PROVIDER CODE:
;I TypeContact: ;I created_date:
EMAIL_ADDRESS: AddressType:  Voluntary Foster Care ;l
TITLE: bl DEGREE:
ROLE: ;| COMMENTS:
COMPAMY:  LIMCOLM HALL ;l
BUREAL: ;|
ADDRESST: PO BOX EO00, R 202
ADDRESSZ:
I CITY:  LIMCOLMDALE ;| STATE: WY ZIF: 10540
- PHOME OME: EXTENSION: ADDRESS LABEL:
1




Recursive Query Searches

GEQOCODE ADDRESS LOCATIONS USING THE GEOCODER CONTROL

. PATIENT_ID: 110000002 GEOCODE RESULT SET
Actions frm
ADDRESS_ID 110000002 AS_CF: 1/1/2003 COMMENTS: rm:
— ADDRESS STATUS ] LINCOLM HALL
n Geocode Address 1Results
AODRESS THFE = ROUTE 202
RESIDENCE MAME: | LINCOLM HALL | Address2Results:
Adaress LAST NAME: KEMT SUSAN
: CityResults FipcodeResults  StateResults
R 0 TE 202 SOMERS 10589 NY
CmY:  SOMERS | STATE: Wy | ZIP. 10583
Lockup Geccoded 3 \
HOME_PHONE  404-833-4560 WESTCHESTER Iatitude: CensusElockID
FRCNTY: WESTCHESTER <] DI : N 41,322753| 361190143051017
4] Load Geocoder | Accept Results | 73.710113} 0
ResultCode
LINCOLN HaLL Beocade precision:
Street: e
|ROUTE 202

. . Bl EE AddressResultslookup
City: State: Zip: Zip+d
[SOMERS [he Jioses | Close Form |

FirmOut address10ut cityOut LipcodeOu
Match Candidates: { Addvess, Precision, Coordinat | * | [EEESIRNARNE-SN — 100 N BROADWWAY |IRVINGTON 10533 |
[LINCOLN HALL [ROUTE 202 ||sOMERS |[10589 |
|Orange County Correctional F: |40 Erie Street ||G|:|shen ||1EIEIZc1 |
|Westchester Medical Group  |210 westchester ave ||HARRISON |[10804 |

Statuz Infarmation

SRR P = b et les] o5 az



Select an Address Match

GEOCODE ADDRESS LOCATIONS USING THE GEOCODER CONTROL

. PATIENT_ID: 110000047
Actions
ADDRESS_ID 110000048 | AS_OF: 5/26/1998 COMMENTS:
ADDRESS STATUS =]
Open Geccode
RESIDENCE MAME: |
Lok up Facility
LAST MAME: LME MACE,
ADDRESS1: ROUTE 202
CITy: SHEWOROCE. ;l STATE: MWy = ZIF: 10537
Lockup Geocoded
Address Reference HOME_PHONE WESTCHESTER
FIPCNTY: WESTCHESTER - | DISEASE: =]
4 I [ 2 I Load Geocoder I Accept Results I
[LINCOLN HaLL Geocode
Streat:
IPD BOX BOO, AT 202 MapMarker Geocode Control
City: State: Zip: Zip+d: Properties... |
|LINCOLNDALE v f1o0ss0 |
LINCOLN HALL, 99 PEPSI wiy SOMERS ﬂ
LIMCOLM HALL, 38 PEPS] WAy SOMERS
LIMCOLM HALL, PO BOX OO0 SOMERS hl
1| 3
| Single cloze match




Address Status and Type

Actions

Open Geocode
Problems

Look up Facility
Address

Lockup Stest

Lockup Geocoded
Address Reference

Refres h Form Data

GEQOCODE ADDRESS LOCATIONS USING THE GEOCODER CONTROL

PATENT_ID:
ADDRESS_D
ADDRESS STATUS
ADDRESS TYPE:

RESIDENCE MAME:
LAST MAME:

ADDRESSA:
Cimy"

HOME_PHONE
FIPCHTY":

4|

110000001

110000001 = AS_CF:
Current Address ;l
Apartment Complex =
Childrens Medical Group/adolezcent Pediatric ;l
BAMNDA, EMRIQUE
104 FULTOM AVE.
WHITE PLAIMS ;l STATE: MY = ZIF: 12603
404-5383-5875 DUTCHESS

- | DISEASE: GOMORRHEA -] 300

Load Geocoder Accept Results I

Firrn:

Street;

Geocode

City:

State: Zip: Fip+d: Properties...

b atch Candidates: [ Addresz, Precizion, Coordinate, Censuz Block |d)

Statuz Information

COMMENTS:



Address Status and Type

GEQOCODE ADDRESS LOCATIONS USING THE GECCODER CONTROL

. PATIENT_ID: 110000004
Actions
ADDRESE_ID 110000004 | AS_OF: 7/30/1998 COMMENTS-
ADDRESS STATUS ;I
Open Geccode
arimsivs | =
RESIDENCE NAME: |Mdrant tamp -
Lodk up Facility Military Facility
Address LAST NAME: Military Induction Health Service
MotelHotel
CImy- Provider Address
Lok un G Fsychiatric Health Service-5tate
. w;ﬂ F':Z?:mne HOME_PHONE Psychiatric Hospital-Private -
FIPCNTY: |\WESTCHESTER ;I DISEASE: GOMORRHEA ;I 300
5
4D Load Geocoder Accept Results |
I Geocode
Street;
City: State: Zip: Zin+d: Froperties. .

katch Candidates: [ Address, Precizion, Coardinate, Cenzuz Block [d)

1 Statuz lnbarmation



Result Codes

GEQOCODE ADDRESS LOCATIONS USING THE GEOCODER CONTROL

PATIENT ID: 110000004

1= BE MapMarkerResultCodes : Form O] x|

ADDRESS S | P
Open Gescode
Problems ADDRESE

Actions

RESIDEMCE )
r— Mapharker Feadt Codes
Address
LAST Z1  ZIP Code cenfroid match
ADD £ ZIP+2 centroid match

Lockup Steet - .
£3  FIP+4 centroid match

Zi  ZIP Code cenroid match for point ZIP

Lookup Geocoded HOME Z0 nocoordinates avalable

Address Reference

Fll

Refresh Form Data §1 single close match pointlocated at ZIP Code centroid

- 32 =inge close match pointlocated at ZIP+2 centroi d

33 =inge close match pointlocated at ZIP+4 centroi d

54  single close match pointlocated at the center of shape poirt path
85  s=inge close match pointlocated at street address postion

56  singe clos: match pointlocated at poitt TP centroid

3X  single dose match pointlocated at street intersection

30  single close match no coordinates available (very rare)

M1 Muliple dose matches, pointlocated at ZIP Code cenmroid

M2 Muliople dose matches, pointlocated at ZIP+2 centroid

M3 Multple dose matches, pointlocated at ZIP+4 centroid

M4 Multple dose matches, pointlocated at the center of shape point
path

M5 Muliple dose matches, point located at street address posiion
Mhé  Mulaple dose matches, pointlocated at point ZIP centroid

ME  Multple close matches, pointlocated at street ittersection

MO Multple dose matches, no coot dinates available

Close Form

N Noclosematch bat there were match candidates. These records may

L . (. [ . (e A




Results Stored in Separate Tables

GEQCODE RESULT SET

Childrens Medical Group/Adolescent Pediatric
104 FULTOM AVE.

——

41.692329 | | 360271403005011
S

s5PATS 24

HOMELESS, GEOCODED TO SHELTER ADDRESS
BLAMK STREET ADDRESS LISTED

NON-UNIQUE ZIP




Summary

Embedded Geocode Control Application

Linkstoremote database tablesusing ODBC
Provides multi-user functionality

Can be mobile, either laptop or VPN based
Outputsresult codesthat show match accuracy
| mprove geocode accuracy and completeness

Provides history of addressesthat can be
used to automate future addr ess location



Summary

Embedded Geocode Control Application

sinteractive with several tables at once
_Inksto addressreferencetables

Recursivelink to previously geocoded
addresses

Provides problem logging and reporting
Provides an audit trail of geocoding

Records address status and type
Enables Filtering by disease



Thank You!

Todd Gerber
NYS Department of Health

tmg02@health.state.ny.us
(518) 474-3598
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